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(57) Abstract: 



PURPOSE: A barrier metal film formation method of semiconductor 
devices is provided to prevent a crack due to inter-grain stress by 
enhancing tolerance of a barrier metal film. 



CONSTITUTION: After loading a semiconductor substrate(22) in a 
chamber, a barrier metal film(24) of TiN is deposited by supplying 
TiCI4 gas and NH3 gas into the semiconductor substrate(22) using 
CVD(Chemical Vapor Deposition). The non-reaction gases remaining 
the surface of the barrier metal film (24) are removed by performing 
sequentially purging and pumping processes. The mixing ratio of the 
TiCI4 gas and the NH4 gas is 1 :1 0 to 10:1. Also, the deposition of the 

barrier metal film (24) is performed in the temperature of 500 - 700°C and at the pressure of 1 
and pumping processes are performed for 5 seconds and 3 seconds more than, respectively. 



• 300 Torr. The purging 
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a gwgo ut-Qj-oj lh^m &ShA|3|D| 3?«(cracl<)w 4^ SJ= BfEBSflSl WIEIOiS^SgSE 

CHI St* JHAIfcCh 

thais b as 21 &e«i§*i2i miacHs^ ^ 6khi g nh,7^m ssskw mi 

EI0l3*aKTIN)a §*lor= E^ISK 3 SS# $3fcR!£g 2t»A|?|CH tHIEICHS^(TiN) 53 CHI 
553r= 0iem7r±e HTfrfe EWI3 StftJO. 

£ 1= #£312! CVDg £»bH°J 93£. 

£ 2a LHXI E 2b= §EH7I^IHI CCfE «GxHS*|£| WSIOI3*et «3»B# WW £3 EAJ& £B. 
E 3a LH XI E 3b^ g Org ^EX-0&*|2| WE|0IS*5t «g«tt# flBfB|£S EAIti" £S. 

b sss &^n\±xm «s&boii sti-ass, so- &mm= lh^m ssmi?ioi 

3^(crack)# ^ ^Ex1IS*|2J midlOf ^^s^(barr ier metal layer) *g^g01l 

301a. 

g2H7ie(HI &E3I3XISI HS|0l€*srtt3gg# 3^2 E3I S^SKfl #Aflo| £2 SB Crg2f- 

E is i^oi cVDg tSbHBJ BE £012, E 2a LHXI E 2b^ #2H7|#01i M e!£HS*|2| fl|E|0i= 
^SS^i }H^£3 EAItJ" E30ICK 

£2H7I0OU CCfB ^ExilXKIBJ tH|S|CH=^°t- £ 1 Qfl £AI=) H\Q} iTOL ^tfl(IO) LH^J 2t*T 

* (14)00 7IB(I2)# SSAIL'D. 3EJH 7^°S^(16)1 E 2a0il £AIS Hf2f SOL TiCL(g)2|- 
NH,(9)0| SSflffl, Ti CI, (g)2|- NH,(g)~ AMMME (shower head)(DIEAI)l *StH(10) LH 

^£ 3X19 A| AIS S.^*0. ^71 SJ€S 7|&(12) ^>KHI ^7|^g=T(Cheroical Vapor 

Deposit ion:OI*K CVDEF S&)Sra WIEI0jS^s, l <TiH)(14)fi t^^Q. 01 UH, WaOI3^5KTIN)(14)S 
800A-1,OOOA^J11IS g*,^JQ. 
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°^ E , TiCL(g)2r NH,(9)?r BUS #EH£ f3UJ(10) LH^ SSEI2 iErE|#(part icle)0| i^l ^ 
SPr Si^o^ 15 Hj LH^CHlAi AIS * CK 

#71 WI£ICHS^(TiN)(14)M PVD(Physical Vapor Depositions^ S*tU 3^ 2 bH*!( overhang) 
S ^S^BIEjAPr L>™H, l€CVD((Metal-Organic Chemical Vaper Deposit ion)^o^ q 
£r2| M^ll S17I (USUI W£2J JOHrSO! ^EICHOf oES SgOl ^SSflSQ. 

CO-EM . UiiaOig^^(TiN)S f^og ^e^HbHEl XKstep coverage)?!- CVD^SS gsttlQ. 

£3^2 16s TiCL(g) g2] OlS^r^M £AI£J 210IQ. 

01 5, Stt(IO) LH CHI TiCN(g) S^m *r9*> gEHOIAJ £ 2b01l EA|£! drEI- IfOL KH»(g)M HI 
E|0fg^SKTIN)(14)2i Dae! blr£DE|(grain boundary) LH3 Ct7IM W£S HWIL>£>II SKD £*h 
TiCU(g) e2J DI&S7fi» »SAIZ!Q. 

^, NH» (g)^EI^ *«B1(10) LHSJ DlUrS^oj TiCl, (g)M ^gAI?|H. S*^ TiN2| £3011 *WO\ 
2i= CI7I1 JOorOI ajsj-sj 31m ti-Q. 

01 *, SEBQil EAIEIXI 32WIB, AOS §§§ 71*|A1 HaOfg^HKTiM)« SE4 ?H EHA|E-|H| or^S 

01^ JIM cf±r JIB 

DS1LK gHH7IS(HI M ^ESH^aISJ tHIE|CHS^2j NH» wMEm SWfiSAH, NH, (HI 2J 

TiN°|£] Dai°! br£QEI(grain boundary) LH CHI BSEICH °[@ ci^Ur BH^Lr^SAj D«°! 2.KHI 
%\~ inter-grain stress) Oil DM£] br^QEIl [[fEr 3^01 BteS£l= StflgOl 2i21Q. 

OltHI S a^j g^oj -ggf *H1WI *|*H s*e»2| SttfrOl 3 2 -tj 

t S*l*f 4 Si= tf£H»S2| fllEICHS^ JllStfOII 3 =»0| SiO. 

#y\ e^|| B2W| B ^£3Eii§X|2J IfllEICHS^ SS^g 71 £!" TiCL7r£ S 

NH,7r±t HEIOI3^SKTIN)3 g*T5r= Effl&L §5r 9j SS# £*r£|£3 2t«A|?|01 B1IEICH 

oiuk^ -Ofl a.^t-yg*}2i wieio^^ §.«ei s^kw ^ah§i ^Soe 

E 3a LH XI E 3b^ & WSfHI [|>€ ^S3E||&a12| WIEiOiS^^ ^^e^^ ^&f»o S £A j^ ESOJQ. 

5 ^SCHI COB ^£^IS-X|2| tHIEICH^^J ^S^S^, ^bH(OIEAI) LHCHI ^ SSSSOI £!*»!' 71 
^(22)t o^AIEJ Cr#. th?|4| S £ SaOII SAIE! Hr2h SOI, TiCl,(g)Str m(g)9 g^tM Ti^(24) 

TiCL(g) +NHi(g) - TiN + HCl(g) ( I ) 

OiOJI, TiCL 50~500mg/min §^ ^e^ffl. TiCL (g)E r Na (g)^ 1:10-10:1 

g^CK ££t!-, W|E|0|^^°|°j TiN°»-(24) S^TSSS *C~700*c2J 1 ~30S = (Torr)^ gJ^OilAi 

£9^2 26^ TiCL(g) e°J Ol^g^M £A|tf 2J0IQ. 

01 £ 3WHI SAIEI U r 2h ^QL Sir S SS^SM 2JtSA|5?|CH rHIE|CH=^° , -(TiN)(24)2j 
m UH7IAI5JD. gtfgg^ 01^ StStrOI, 3i 01^ 

01 « 4 £9 (HI SAIEIXI Sr^XISf, Wia01S^2KTiN)(24m Sr^E^, ^SfllS S ^S^M 

^91 SDStl HRr SOI. 5 TiCl.^g SKfl IHIE!01=^°|(TiN)# tm?\£S*mW 

°iCHA1, NK,^JE| ^ H ^r01 ifHEIOl^^(TiN) LH^I CO\?\ ^Eitm EmLm- 2# ^AlSfH. 

WIEICH^^(TtN)CHI gfr Si US SSfr 2^!Al?|Oi DI^^I-^M ffll^£5«| ; *^2) LHSOI i>^r£l 

a MEIOiS^ 01 21011 £ TiN M£13(piug) §§(HI ggl ^ SiQ. 

01^tHIA|2f gOL S ^§ NH,^a^E| §§1 45^£S^ IHIEICHS^(TiN) LH2J C!7Pr ^ElUrTil Hflr 

loalifl sSimnmt 4?SS. MWH 4 TIN °^ a " 01 ^ IE,0i ^ s 
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?iek g ass 3 rxii %wtm ^~ ^m\M q&smi y^tw ±±mv $ siq. 
1 

§th 5! g@t ^*hS|«S 2tSA!?|CH £P| WEICHS^SKTiN) SB Oil DI^S^F^l 
2 

Jell 1*KM 21CHAI, ^1 WieiOlg^eKTiN) 500X~700*C^ SSHIAI 2# 

fll ISM SICHAL #71 WISIO|g^Sf<TiN) g^s l-30£ = oj ofe^ *i*h E |^ i§£g ^ ^ 
4 

fll IfcHHI SJOfAL £91 tfllEICH^^(TiN) g*rs TiCU^l 50~500mg/min §£S gBI^ 211 
Xfl IfcHHI SJDiAi, 29| TiCf^F^Sf NH,7k^ 1:10-10:1 2# f§££ of-= ^£ 

as* 21 Maoism- s^^a. 

3^ 6 



16 



-TTCU+NHj 



^10 



-14 
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T»CU(fl>+NH3<fl) 
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